Nitric oxide from neuronal NOS plays critical role in cerebral capillary flow response to hypoxia.
We investigated, using a direct, intravital microscopic technique, whether nitric oxide (NO) from neuronal nitric oxide synthase (nNOS) plays a role in the cerebral capillary flow response to acute hypoxia. Erythrocyte flow in subsurface capillaries of the frontoparietal cortex of adult Sprague-Dawley rats was visualized using epifluorescence videomicroscopy after fluorescent labeling of red blood cells (RBC) in tracer concentrations. The velocity of labeled RBC in individual capillaries was measured off-line using an image analysis system. Hypoxia was produced by lowering the inspired O2 concentration to 15% for 5 min in control animals and in those pretreated with the selective nNOS inhibitor 7-nitroindazole (7-NI; 20 mg/kg ip). In the control group, hypoxia increased RBC velocity by 34 +/- 8%. In the group treated with 7-NI, this response was reversed to a statistically significant 8 +/- 3% decrease. This paradoxical response to hypoxia after 7-NI was observed in nearly all capillaries. 7-NI itself decreased the baseline RBC velocity by 12 +/- 4%. The cerebral hyperemic response to hypoxia was also assessed with the laser Doppler flow (LDF) technique. In control animals, hypoxia produced a 33 +/- 6% increase in LDF, similar to the increase in RBC velocity. After 7-NI treatment, the response to hypoxia was moderately attenuated but still significant at a 19 +/- 2% increase in LDF. These results support the role of NO from nNOS in the cerebral hyperemic response to hypoxia. They imply that 7-NI interfered with a physiological mechanism that was fundamental to cerebral capillary flow regulation and provide direct evidence that cerebral capillary perfusion may be dissociated from a concurrent change in regional tissue perfusion as reflected by LDF. In conclusion, NO from nNOS contributes to the maintenance of RBC flow in cerebral capillaries and plays a critically important role in the selective regulation of cerebral capillary flow during hypoxia.